The regulatory beta subunit of protein kinase CK2 contributes to the recognition of the substrate consensus sequence. A study with an eIF2 beta-derived peptide.
CK2 is a ubiquitous and pleiotropic Ser/Thr-specific protein kinase that phosphorylates more than 300 protein substrates at sites specified by an acidic consensus sequence in which positions n + 3 and n + 1 are particularly important. Recognition of substrates by CK2 is known to rely on basic residues located in the catalytic site of the alpha subunit which make electrostatic contacts with the negative charges in the substrate consensus sequence, thereby assuring optimal binding; the regulatory beta subunit is believed to play a protective and stabilizing role. We describe a biochemical and structural analysis of CK2-mediated phosphorylation of a 22-mer synthetic peptide corresponding to the N-terminal tail of the eukaryotic translation initiation factor eIF2beta. Results demonstrate that this peptide still displays phosphorylation features similar to full-length eIF2beta and the CK2 beta subunit also contributes to recognition of the protein substrate by establishing both polar and hydrophobic interactions with specificity determinants located downstream from the phosphoacceptor site. In particular, the N-terminal domain of the beta subunit appears to be of crucial importance for optimizing high-affinity phosphorylation of the eIF2beta peptide. This domain includes an acidic cluster whose electrostatic contacts with basic residues of the substrate attenuate intrasteric pseudosubstrate inhibition while strengthening substrate-kinase binding.